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© Method for compressive packing and apparatus for bundling an article to be packed. 



HI 



© An improved method for compressive packing is 
disclosed. The improvements reside in that after an 
article to be packed presenting a bulky tow-like state 
has been compressively shaped into a cubic or 
rectangular parallelepiped! it is automatically 
wrapped from the above and the below by means of 
upper and lower wrapping materials (6a, 6b) having 
flexibility, then reinforcements (5a, 5b, 19a, 19b, 21a, 
21b) are automatically applied to all the outer sur- 
faces of the wrapped article by making use of a 
reinforcement lifting device (65), a reinforcement ele- 
vator (66), a reinforcement feed truck (67) and. the 
like, and the outer surfaces of the wrapped and 
reinforced articles are bundled with/bundling belts 
(22). Also, an apparatus (101) for bundling an article 
to be packed (123) is disclosed. The apparatus com- 
prises reinforcement mounting devices disposed re- 
spectively on a head side (102) and on a guide side 
(103) of the apparatus, the reinforcement mounting 
device (137) is provided with a plurality of reinforce- 
ment holders (141) so as to be able to advance and 
retreat at such locations that they may not become 
~inpl^ guides (1 "06a," 1 086). the T 

reinforcements are automatically fed to the head 
side (102) and the guide .side (103) of the bundling 
apparatus (101) at a reinforcement feeding position 



and are transferred here to the reinforcement holders 
(141). .. . 
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METHOD FOR COMPRESSIVE PACKING AND APPARATUS FOR BUNDLING AN ARTICLE TO BE PACKED 



BACKGROUND OF THE INVENTION; 



Field of the Invention: 

The present invention relates to a method for 
compressive packing, in which an article to be 
packed, which must avoid mixing of foreign mat- 
ters, contamination and biting by bundling belts, 
such as tow for tobacco filter, sanitary cotton, etc. 
is packed continuously and automatically by add- 
ing a series of functions to a compressive packing 
apparatus, and also relates to an apparatus for 
bundling an article to be packed. 



Description of the Prior Art: 

In a package bale of a compressive^ packed 
article, having a small bulk density and a large 
repulsive force such as chemical fibers, natural 
fibers and the like, for the purpose of preventing 
contamination of a packed article, mixing of foreign 
matters and the like caused by biting by bundling 
belts due to repulsive forces after compressive 
packing or breakdown of packing materials, a 
method of wrapping an article to be packed with a 
sheet of stuck type or laminated type consisting of 
a polypropylene Hessian cloth and a polyethylene 
sheet or with a kraft paper sheet having a polyeth- 
ylene film lining, thereafter protecting the outside of 
the wrapped article with reinforcement members 
. which are excellent in both rigidity and strength 
such as corrugated cardboard sheets or plastic 
sheets, and then bundling the articles with bands or 
wires, has been heretofore employed, but such 
steps of the method were carried out by handwork 
in the prior art. 

Heretofore, in a packing work of an article to be 
packed which has a small bulk density and which 
must avoid mixing of foreign matters and genera- 
tion of contamination such as tow (synthesized 
fibers) for tobacco filter, a method for producing a 
package bale consisting of. the steps of compres- 
sively shaping the article to be packed from either 
direction or both directions of the upward and 
downward directions within a compressing box for 
shaping, whose upper and lower surfaces are 
opened and whose four side surfaces can be^ar-^ 
~^rarfl7^pene9 ^ "dosedTftereafSFopOTing^d 
four side surfaces of the compression box, prelimi- 
narily mounting upper and lower reinforcements to 
upper and lower press seats of the compression 
box by handwork, wrapping the articles to be 
packed by handwork by. making use of upper and 



lower wrapping materials for directly wrapping the 
article to be packed, which wrapping material is 
placed between the reinforcement and the articles 
to be packed, thereafter attaching reinforcements 
5 consisting of 2 to 4 pieces for reinforcing four side 
surfaces of the article to be packed onto these side 
surfaces by handwork, subsequently bundling the 
reinforcements by handwork by means of a num- 
ber of bundling belts, and then releasing the com- 
10 pressive forces, has. been employed. 

In the following, one example of a method for 
compressive packing in the prior art will be ex- 
plained, by way of example, in connection to a 
method for packing tow made of acetate for use in 
75 tobacco filters with reference to Figs. 10 and 11. In 
these figures, Fig. 10 is a front view of a compres- 
sive packing machine in the prior art, and Fig. 11 is 
a cross-section view taken along line Xl-Xi in Fig. 
10(a). In addition. Fig. 1 shows an outline of a 
20 series of packing works including the- steps of 
wrapping, mounting of reinforcements and bundling 
by handwork by means of the above-described 
type of compressive packing machine (it is to be 
noted that Fig. 1 was originally prepared for ex- 
25 plaining the present invention, and so, only the 
portions necessitated for explaining the method for 
compressive packing by handwork are explained 
here.) 

An article to be packed such as acetate tow is 
30 stored in an enclosure box 1 shown in Fig. 10 in 
the preceding step of the process, thereafter they - 
are carried into the center of a compressive pack- 
ing machine by transport means such as a con- 
veyor not shown as shown in Fig. 10(a), and they 
35 are further positioned by means of a positioning 
device 2. 

On the other hand, reinforcements 5a and 5b 
such as corrugated cardboard sheets, kraft paper 
sheets or plastic sheets are mounted to an upper 
40 press seat 3 and a lower press seat 4 of the 
compressive packing machine jointly with wrapping * 
materials 6a and 6b having flexibility such as a 
: polypropylene Hessian cloth and a polyethylene 
sheet in combination as stuck or laminated to- 
45 gether with retainer metals 7a and 7b, respectively, 
by handwork as will be described later. It is to be 
noted that when the enclosure box 1 comes to the 
center of the compressive packing machine, the 
upper press seat 3 is present at the limit 
™ rso — -(iUustrated)-position--of-rising- as-accompanied-by-- 
the above-described reinforcement 5a and wrap-, 
ping material 6a. The lower press seat 4 is present 
in the proximity of the top level of a. fixed frame 8 
(the limit position of rising) as accompanied by the. 
reinforcement 5b and wrapping material 6b, and 
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large doors 10a and 10b and a small door 11 in a 
compressing box assembly 9 are in a closed state. 
It is to be noted that the state depicted by double- 
dot chain lines of the targe doors 10a and 10b in 
Fig. 11 is an opened state. 

Under the above-described state of the respec- 
tive portions, the enclosure box 1 is once lowered 
up to a neutral position 13 by means of an enclo- 
sure box elevator 12 associated with the compres- 
sive packing machine, here a tow receiver 14 of 
the enclosure box 1 is opened by a tow receiver 
opening/closing device not shown at the bottom of 
the enclosure box and continuously it is lowered up 
to a position overlapping with the top of the fixed 
frame 8 (the limit position of lowering)/ The lower 
press seat 4 is pulled down by means of a hydrau- 
lic cylinder 16 or the like while supporting tow 15 
within the enclosure box 1 via the reinforcement 5b 
and the wrapping material 6b, and comes to a limit 
position 17 of lowering. Consequently, the tow 15 
within the enclosure box 1 , which is an article to be 
packed, is transferred into the compressing box 9 
with a part thereof left within the enclosure box 1. 

On the other hand, the upper press seat 3 is 
lowered by means of a hydraulic cylinder 18 or the 
like as accompanied by the reinforcement 5a and 
the wrapping material 6a and compressively 
shapes the tow 15 within the enclosure box 1 and 
the compressing box 9 into the compressing box 9 
up to a predetermined height with a predetermined 
compressing force. Subsequently, at the above- 
described compressing height of the upper press 
seat 3, the large doors 10a and 10b and the small 
door 11 of the compressing box 9 are opened 
either manually or automatically. And thereafter, the 
works of wrapping of the tow with the wrapping 
materials, mounting of reinforcements and bundling 
are carried out 

In the following, the above-described series of 
packing works by handwork will be explained with 
reference to Fig. 1. In the compressive packing 
machine, when the compressive shaping of the tow 
15, which is an article to be packed, within the 
compressing box 9 up to the predetermined height 
with the predetermined compressing force was 
completed and the large doors 10a and 10b and 
the small door 11 have been opened, wrapping of 
the tow with the lower wrapping material 6b is 
carried out by handwork under the compressed 
condition of the tow block (thereafter this condition 
is maintained until completion of the wrapping and 
bundling works) as shown at (b). 

Subsequently,- as-shown- at- (c)r wrapping- by-the- 



upper wrapping material 6a is carried out by hand- 
work in such manner that the proximity of the 
upper edge of the lower wrapping material 6b may 
overlap with the upper wrapping material 6a. After 
completion of wrapping by the upper and lower 



wrapping materials 6a and 6b, end portion treat- 
ments (folding) of the upper reinforcement 5a and 
the lower reinforcement 5b are carried out by han- ; 
dwork as shown at (d). (The ears to be folded of 
5 the respective reinforcements are denoted by 74a, 
74b and 75a, 75b. respectively.) Thereafter, as 
shown at (f), a treatment of passing bundling belts 
20 such as bands (or wires) by making use of 
band-(or wire-)passing grooves 3a of the upper 
70 press seat 3 shown in Fig. 10(b) and band-(or wi re- 
passing grooves 4a of the lower, press seat 4 
shown in Fig. 10(c) and a treatment of bundling the 
opposite end surfaces are carried out. At this time, 
since the bundling belts 20 such as bands (or. 
15 wires) loosely bundle the tow block (including the 
upper and lower wrapping materials), side surface 
reinforcements 19a and 19b are inserted by mak- 
ing use of the gap clearances therebetween as 
shown at (f). And, in succession, end surface re- 
20 inforcements 21a and 21b are applied by handwork 
as shown at (g). 

Subsequently, band-(or wire-)passing treatment 
and joining treatment for the opposite end surfaces 
are carried out by handwork by making use of 
25 passing grooves (not shown) perpendicular to the 
band-(or wire-)passing grooves 3a and 4a provided 
in the upper press seat 3 in Fig. 10(b) and the 
lower press seat 4 in Fig. 10(c). Then the tow block 
is released from the compressed condition (the 
30 upper press seat 3 rises), and expands up to a 
constrained condition by the bands :(or wires). 
Thereafter, the opposite end portions 90a and 90b 
of the side surface reinforcements 19a and 19b are 
treated (folded) by handwork as shown at (h), sue- 
35 cessively the reinforcements are bundled by bands 
22, and a compressively packed bale is completed. 
Next, when the bale has been taken out of the 
compressive packing machine either by handwork 
or by a bale take-out device not shown, a reinforce- 
40 ment 5b and a packing material 6b are manually 
mounted onto the lower press seat 4 and they are 
fixed to the lower press seat 4 by means of a 
retainer metal 7b as shown in Fig. 10(b). 

Successively, in response to manipulation of a 
45 push-button not shown, the hydraulic cylinder 18 is 
actuated, hence its ram is lowered, and the upper 
press seat 3 descends up to a level convenient for 
mounting the upper reinforcement 5a and the up- 
per wrapping material 6a, and stops there. At this 
50 level of the upper press seat 3, the reinforcement 
5a and the wrapping material 6a are mounted to 
the upper press seat 3 by handwork in a similar 

manner to 'that -described -above, -and - theyare" fixed 

by means of a retainer metal 7a. 
55 After the above-described handwork has been 

finished, in response to manipulation of a push- 
button not shown, the upper press seat 3 is pulled 
up as accompanied by the reinforcement 5a and 
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the wrapping material 6a by means of the hydraulic 
cylinder 18, and the machine is restored to the 
state shown in. Fig. 10(a). On the other hand, the 
bottom tow receiver 14 of the emptied enclosure 
box i is closed, the enclosure box 1 is raised up to 
the upper limit level by means of the elevator 12, 
the positioning device is opened, the enclosure box 
1 is transported to the outside of the compressive 
packing machine by means of a conveyor device 
not shown, and one cycle is finished. 

In addition, an outline of an apparatus for bun- 
dling an article to be packed in the prior art will be 
explained with reference to Figs. 18, 19 and 20. In 
these figures, reference numeral 101 generally 
designates a bundling apparatus, which is com- 
posed of a head side 102 and a guide side 103 
opposed to each other, and the head side 102 is 
placed on a movable frame 105 which can be 
traversed by a cylinder 104. Also, there is a table 
107 which is made to advance or retreat by a 
cylinder 106. on the table 107 a plurality of bun- 
dling belt guides 108a are fixed to a frame 115 
jointly with a bundling machine 110, and this bun- 
dling machine 110 (including the guides 108a) is 
provided so as to be able to traverse as driven by 
an electric motor cylinder 109. It is to be noted that 
reference numeral 102 in Fig. 19 designates a 
traversing standby position of the head side 102. 

In addition, on the movable frame 105 is 
placed a bale take-out conveyor 112 so as to be 
able to advance and retreat as driven by a cylinder 
114, and as described above it is also possible to 
traverse. Also on the guide side 103 opposed to 
the head side 102 as described above, a plurality 
of bundling belt guides 108b are disposed in jux- 
taposition on a frame 119, this frame 119 is dis- 
posed on a table 118 which can advance and. 
retreat on a frame 1 1 6 as driven by a cylinder 1 17, 
and on this frame 119 are provided bale push-out 
pushers 120a and 120b. 

Upon bundling an article .123 to be packed, the 
bundling machine 110 and the bundling belt guide 
108a of the head side 102 of the bundling appara- 
tus 101 are made to advance up to "the position 
108a and stop there, while the bundling belt guide 
108b of the guide side 103 are made to advance 
up to the position 108b'. and bundling belts 125 
such as bands are payed out from the bundling 
machine 110. Then, the bundling belts 125 would 
make one turn around the article 123 to be packed 
as guided by the bundling belt guide 108a, the 
bundling belt passing grooves 124 in the upper 

p r ess-seat-122a i ~the-bundling~belt^uide_1.08b_and_ 

the bundling belt passing grooves 124 in the lower 
press seat 122b. and they fasten and bundle the 
article 123 to be packed.. More particularly, for 
each of the bundling belt guides disposed in jux- 
taposition, sequentially the bundling machine 110 



advances, retreats and traverses by necessary 
- amounts to apply the bundling belts 125 one by 
one and to proceed bundling. 

When the bundling by bands of the article 123 
5 to be, packed has finished, the head side, of the 
bundling apparatus 101 .returns to its original posi- 
tion, the bundling machine 110 moves to position 
(B) \ the bale take-out conveyor 112 moves to 
position ® as interlocked with the former, the 
70 conveyor begins to rotate, the article 123 to be 
packed which has been bundled by the cylinder 
114 is pushed out by the cylinder 114 up to a . 
receiving position in the proximity of the conveyor, 
and the article 123 to be packed is loaded on the 
15 bale take-out conveyor 112 via a pushing member 
126 by means of the bale push-out pushers 120a 
and 120b provided on the guide side 103. This 
conveyor 112 is once stopped, and further re- 
treated by the cylinder 114 to return to its original 
20 position, and the article 123 to be packed taken out 
from the bundling machine is sent to the next step 
of the process. 

However, in the above-described type of pack- 
ing method in the prior art. in order to shorten a 
25 cycle time and lighten worker's labor it is neces- 
sary to preliminarily assemble the reinforcements 
5a and 5b and the packing materials 6a and 6b into 
respective sets and also to store them in a folded 
state for convenience of working, and accordingly 
30 there was a shortcoming that human labor for this 
work and a place for storage were necessary. In 
addition, while mounting of the reinforcement 5b 
and the wrapping material 6b to the lower press 
seat 4 was not so much laborious, mounting of the 
35 reinforcement 5a and the wrapping material 6a to 
the upper press seat 3 became a work with the 
worker's face turned upward, and moreover, the 
weight of these members amounted to several kilo- 
grams, so that the work necessitated considerable 
40 labor and feeling of fatigue of the worker was also 
large. 

Furthermore, with regard to bands and wires 
serving as bundling materials, it was necessary to 
preliminarily cut them into predetermined lengths 
45 and to store them, also since the wrapping work, 
and the mounting and bundling works of the side 
surface reinforcements 19a and 19b were hand- 
works, there was a shortcoming that much labor of 
the workers was necessitated, and also 2 to 4 
so workers were necessitated, although the number 
depended upon experience of the workers. Con- 
sequently, there were shortcomings such that a 
_r\^gree a[daj\Qer of accident i nv olving a human life 
r " caused by manual operation mistakes or working 
55 mistakes was large, moreover the above-described 
works had a very dangerous nature because any of 
the works was a work in the neighborhood of a 
press machine of several tens to several hundreds 
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tons, and the appearance of packed packages 
would largely depend upon experiences of the 
workers. 

On the other hand, in the prior art, upon wrap- 
ping and bundling a compressively packed bale, an 
article to be packed having a small bulk density 
and a large repulsive was wrapped with flexible 
wrapping material such as stuck material of poly- 
propylene Hessian cloth and a polyethylene sheet 
and a polyethylene sheet or laminated material of 
these and the wrapped article was bundled with 
bundling belts either manually or automatically, but 
when the article had become a packed bale by 
releasing the compressive force, the bundling belts 
would bite into the packed bale due to a repulsive 
force of the article, furthermore, accompanying this 
biting, the wrapping material would be broken, and 
there occurred the problems of contamination of 
the packed article or mixing of foreign matters into 
the article- In addition, in the case where the 
packed article is unpacked again and is drawn out 
again continuously for use in the next step of the 
process, there was the problem that twining, entan- 
gling or the like would arise due to biting of the 
bundling belts into the fibers of the article. Because 
of these problems, bundling with bundling belts 
after application of reinforcements such as cor- 
rugated cardboard sheets to the outside of the 
wrapping sheet, had been carried out. 

Fig. 12 shows a procedure of packing of an 
article to be packed, and in this figure, at (a) is 
shown a state where wrapping materials 130 such 
as sheets and reinforcements 131a and 131b for 
the upper and lower surfaces were, applied, at (b) is 
shown a state where side surface reinforcements 
132 were applied, and at (c) is shown a state where 
a bundling belt 125 was applied only one. It is to 
be noted that illustration by chain lines at (c) repre- 
sents that the article is bundled sequentially with 
bundling belts 125. At (d) is shown an appearance 
of a bundled package. 

It is to be noted that while the technique of 
wrapping with the wrapping material 130 and auto- 
matic application of the upper surface reinforce- 
ment 131a and the lower surface reinforcement 
131b has been already proposed, with regard to 
application of the side surface reinforcements 1 32, 
at the present after completion of bundling by 
means of a bundling machine, before release of a 
compressive force by a compressing machine in 
Fig. 13, the article 123 to be packed was held in 
contact with the inside of the side surface bundling 
- belts -by- hand works-of- -a--plurality-of- workers-as- 
shown by arrow x in Fig. 20. However, since such 
works were carried- out in the neighborhood of a 
large-sized press machine, and also within an op- 
eration range of a bundling machine, they involved 
an extremely large dangerous nature. In addition. 



since the other portions of the bundling apparatus 
were automated, there was a shortcoming that 
shortening of a cycle time could not be achieved 
because this portion serves as a neck. 



SUMMARY OF THE INVENTION: 

It is therefore one object of the present inven- 
ro tion to provide an improved method for compres- 
sive packing in which the above-described prob- 
lems in the prior art are resolved. 

Another object of the present invention is to 
provide an improved apparatus for bundling an 
T5 article to be packed in which the above-described 
problems in the prior art are resolved. 

According to one feature of the present inven- 
tion, there is provided a method for compressive 
packing consisting of the steps of compressively 
20 shaping an article to be packed presenting a bulky 
tow-like state into a cubic or regular parallelepiped 
form, thereafter automatically wrapping the same 
from the above and the below by means of upper 
and lower wrapping materials having flexibility, then 
25 automatically applying reinforcements -to all the 
outer surfaces thereof by making use: of a re- 
inforcement lifting device, a reinforcement elevator, 
a reinforcement feed truck and the like, and bun- 
dling the outer surfaces thereof with bundling belts. 
30 According to another feature of the present 

invention, there is provided an apparatus for bun- 
dling an article to be packed, in which reinforce- 
ment mounting devices disposed respectively on 
the head side and on the guide side of the appara- 
35 tus are provided, the reinforcement mounting de- 
vice is provided with a plurality of reinforcement 
holders so as to be able to advance and retreat at 
such locations that they may not become inphase 
with bundling belt guides, the reinforcements are 
40 automatically fed to the head side and the guide 
side of the bundling apparatus at a reinforcement 
feeding position and are transferred here to the 
reinforcement holders. Preferably, the reinforce- 
ment holder is a vacuum suction pad. 
45 In operation of the above-featured bundling ap- 

paratus, upon bundling at a bundling position 
(position ® in Fig. 16) equally on the head side 
and on the guide side of the bundling apparatus, 
the reinforcement automatic mounting devices per- 
50 form advancing operation to be pushed out towards 
the side surfaces of the article to be packed, the 
bundling belt guides would stop with a little gap 

— ■ clearance- left^from-the- upper-press-seat and -the~ 

lower press seat, and also the side surface re- 
55 inforcements are urged against the side surfaces of 
the article to be packed via reinforcement holders 
such as vacuum suction pads. Here, if bundling by 
means of the bundling machine is finished, then 
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the reinforcement holders such as vacuum suction 
pads release the reinforcements, the bundling ap- 
paratus and the reinforcement automatic mounting 
devices both retreat and return to their original 
positions. Thereafter, the head side and the guide 5 . 
side of the bundling apparatus as well as the 
reinforcement automatic mounting devices move to 
the reinforcement feeding position (position ©. in 
Fig 16) and here, side surface reinforcements are 
automatically fed to the reinforcement holders of to 
the reinforcement automatic mounting devices of 
both the head side and the guide side by means of 
the reinforcement feeding device. 

According to the present invention, since there 
is no need to preliminarily combining a reinforce- is 
ment and a wrapping material set by set as is the 
case with the prior art method, human labor saving 
can be achieved, and also it is unnecessary to 
reserve a space for temporary storage. Also ac- 
cording to the present invention, since a compres- 20 
sive packing work is carried out automatically, per- 
sons can be released from a simple labor of the 
packing work and also released from a dangerous 
work, and moreover, a productivity can be im- 
proved by shortening a total cycle time necessi- 25 
tated for packing of one package. Furthermore, if 
the bundling apparatus according to the present 
invention is used, automation of the application of 
side surface reinforcements to an article to be 
packed can be achieved, hence workers can be 30 
released from dangerous works, thereby improve- 
ments in safety and . reduction of labor can be 
realized, and appearance of packed packages is 
stabilized without being influenced by skill of work- 
ers Also, a cycle time can be shortened and 35 
improvements in a productivity can be achieved 

The above-mentioned and other objects, fea- 
tures and advantages of the present invention will 
become more apparent by reference to the .follow- 
ing description of preferred embodiments of the 40 
invention taken in conjunction with the accompany- 
ing drawings. 



Fig. 5 is a perspective view taken along line Y-Y 
in Fig. 3 as viewed in the direction of arrows; 
Fig. 6 is a perspective view showing the state 
where compression has completed starting from 
the state shown in Fig. 5; 

Fig. 7 is a cross-section view taken along line Z- 
2 in Fig. 3 as viewed in the direction of arrows; 
Fig. 8 is a cross-section view taken along line V- 
V in Fig. 3 as viewed in the direction of arrows;- 
Fig. 9 is a cross-section view taken along line 
W-W in Fig. 3 as viewed in the direction of 
arrows; 

Fig. 10(a) is a front view of a compressive 
packing machine in the prior art; 
Figs. 10(b) and 10(c) are detailed views of es- 
sential parts in the machine shown in Fig. 10(a); 
Fig. 11 is a cross-section view taken along line 
XI-XI in Fig. 10(a) as viewed in the direction of 
arrows; 

Fig. 12 Is a perspective view showing, the suc- 
cessive steps in the wrapping operation by mak- 
ing use of a wrapping apparatus according to 
the present invention; 

Rg. 13 is a front view of an apparatus for 
bundling an article to be packed according to a 
second preferred embodiment of the. present 
invention; * 

Fig. 14 is a. cross-section view taken along line 
A-A in .Fig. 13 as viewed in the direction of 
arrows; 

Fig. 15 is a cross-section view taken along line 
B-B in Fig. 14 as viewed in the direction of 

arrows- 
Fig. 16 is a partial side view as viewed in the 
direction of an arrow C in Fig. 14; 
Fig. 17 is a partial side view as viewed in the 
direction of an arrow D in Fig. 14; 
Fig. 18 is a front view showing one example of a 
bundling apparatus in the prior art; 
Fig. 19 is a partial side view as viewed in the 
direction of an arrow E in Fig*. 18; and 
Fig. 20 is a partial side view as viewed, in the 
direction of an arrow F in Fig. 18. 



BRIEF DESCRIPTION OF THE DRAWINGS: 



45 



In the accompanying drawings: 
Fig t is a schematic view showing the succes-. . 
sive steps in the method for compressive pack- 
ing according to the present invention; 50 
Fig. 2 is a block diagram showing the me.thod 
for compressive packing according to a first 
-preferred-embodiment^Uhe,pr.esentJny_entipn; 

Fig 3 is a plan. view of an apparatus for practic- 
ing the method according to. the present inven- 55 

tion; w 
Fig. 4 is a perspective view taken along line x-a 
in Fig. 3 as viewed in the direction of arrows; 



DESCRIPTION . OF THE PREFERRED EMBODI- 
MENTS: 

In the following, description will be made on 
the first preferred embodiment of the present in- 
vention relating to a method for compressive pack- 
ing. Figs. 1 to 9 illustrate the first preferred em- 
bodirne nt of the present inve n tion, Fig, i shows the 
successive steps in the. packing work according to 
the present invention, which are carried out as 
described previously, and Fig. 2 shows feed tim- 
ings of wrapping materials, reinforcements and 
bundling materials to principal units upon practicing 
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the packing work according to the present inven- 
• tion, and an outline of the system. 

Now, the present invention has been proposed . 
in order to resolve the problems caused by mixing 
of foreign matters from the outside due to damage - 5 
of wrapping materials or contamination by these 
foreign matters from a sanitary view point, and 

- further the problems caused by biting of bundling 
belts into wrapping materials and tow resulted from 
a repulsive force of tow forming an article to be io 
packed as is the case with a compressively packed 
bale, especially a packed bale of acetate tow or the 
like for use as tobacco filters; and the present 
invention relates to a method for carrying out com- 
pletely automatically a series of working steps of 75 
compressively shaping tow, which is an article to 
be packed, into a predetermined height, thereafter 
wrapping the article with flexible wrapping materials 
such as a stuck or laminated material of poly- 
propylene Hessian cloth and a polyethylene sheet 20 
or a stuck material of a polyethylene sheet and a 
kraft paper sheet, then applying the so-called re- 
inforcements having larger strength and rigidity 
than the above-mentioned wrapping material such 
as a corrugated cardboard sheet, a plastic sheet, a 25 
kraft paper sheet and the like to all the outer 
surfaces of the wrapped article, and bundling them 
with bands, wires, etc. 

Fig. 3 is a plan view showing a general layout 
of the apparatus used to practice the method ac- 30 
cording to the first preferred embodiment of the 
present invention, and Fig. 4 is a perspective view 
showing a portion X - X in Fig. 3. In Fig. 4, after 
tow has been stored in an enclosure box 1 in the 
preceding step of the process not shown, it is 35 
conveyed by conveyor means 51 to a center of a 
preliminary compression and transfer machine 52 
in Fig. 3. Here, after the enclosure box 1 has been 
positioned at the center of the above-described tow 
transfer machine 52 by means of a positioning 40 
device not shown, it is lowered by an elevator 53, 
and further, a tow receiver 54 is opened in the 
illustrated manner by a tow receiver 
opening/closing device at the bottom of the enclo- 
sure box 1 not shown. Prior to this operation, a 45 
receiving seat in Fig. 4 is positioned at the top of a 
self-traveiing type compression box 56 as penetrat- 
ing therethrough. Accordingly, at the same time as 
"opening" completion of the tow receiver 54 at the 
bottom of the above-mentioned enclosure box 1, 50 
the tow 57 within the enclosure box 1 is transferred 
onto the receiving seat 55 via a fixed frame 58. 

-Thereafter* -the- receiving-seat- 55- descends -while - 

supporting the tow 57, and it stops at a level 
somewhat higher than the tow receiver 58 at the 55 
bottom of the self-traveling type compression box 
56 and holds this state. Subsequently, an upper 
press seat 59 descends and applies a pressure 



until the tow 57 within the enclosure box 1 is 
completely filled in the self-traveling type compres- 
sion box 56. Next, when the upper press seat 59 
again starts a rising operation, the receiving seat 
55 descends and returns to the state shown in Fig. 
6. 

In the midway of descending of this receiving 
seat 55, the tow 57 within the self-traveling type 
compression box 56 is automatically transferred 
onto the tow receiver 5B associated with the self- 
traveling type compression box. When the transfer 
of the tow from the enclosure box 1 to the self- 
traveling type compression box 56 has been com- 
pleted, the self-traveling type compression box 56 
travels by itself along traveling rails 60a and 60b 
and comes to a main compression device 61 , and 
here it is positioned at the center of the main 
compression device 61 by means of a positioning 
device not shown. On the other hand, the enclosure 
box 1 emptied at the center of the preliminary 
compression and tow transfer machine 52 is sent 
back to the installation of the preceding step by the 
conveyor device 51. In Fig. 7 showing a Z - 2 
cross-section in Fig. 3, and in Fig. 8 showing a V - 
V cross-section in Fig. 3, the main compression 
device 61 is associated with an upper wrapping 
device 62 and a lower wrapping device 63, and 
before the above-mentioned self-traveling type 
compression box 56 enters the main compression 
device 61 , the upper and lower reinforcements 5a 
and 5b and the upper and lower wrapping materials 
6a and 6b have been automatically fed to these 
wrapping devices 62 and 63. 

in the following, detailed description will be 
made on feeding of these members with reference 
to Figs. 3, 7, 8 and 1(a). At first, to the upper and 
lower wrapping devices 62 and 63 are fed the 
upper and lower reinforcements 5a and 5b. In Fig. 
7, the upper and lower reinforcements 5a and 5b 
are stacked on a reinforcement stocker 64, above 
the stocker 64 is disposed a reinforcement lifting 
device 65, and under the stocker 64 is disposed a 
reinforcement elevator 66. At first, one of the re- 
inforcements on- the stocker 64 is lifted up by the 
reinforcement lifting device 65. Thereafter a re- 
inforcement feed truck 67 travels by itself and 
comes right under the reinforcement lifting device 
65, and here it receives the reinforcement 5a (the 
upper reinforcement) lifted up by the above-men- 
tioned reinforcement lifting device 65. Furthermore, 
it picks up one reinforcement 5b (the lower re- 
inforcement). Thereafter the reinforcement feed 
-truck-67 -comes ^ 
sion device 61 while holding the upper reinforce- 
ment 5a and the lower reinforcement 5b, here it 
feeds the upper reinforcement 5a to the upper 
wrapping device 62 and the lower reinforcement 5b 
to the lower wrapping device 63, and thereafter it 
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returns to the state shown in Fig. 7. Then, continu- 
ously the lower wrapping material . 6b is fed to the 
lower wrapping device 63 and the upper wrapping 
material 6a is fed to the upper wrapping device 62. 

As shown in Fig. 8. the lower wrapping material 
6b is drawn out from a wrapping material roll 68 by 
means of a drawing device 69, and after it has 
been cut into a length for one package, it is auto- 
matically fed to the lower wrapping device 63 by 
means of a wrapping material feeding device 70. 
On the other hand, the upper wrapping material 6a 
is drawn out from a wrapping material roll 71 by 
means of an upper wrapping material feeding de- 
vice 72. and after it has been cut into a length for 
one package, it is fed to the upper wrapping device 
62 The upper wrapping device 62 folds up the 
upper reinforcement 5a and the upper wrapping 
material 6a upwards as shown in Fig. 5 for the 
purpose of preparation for compressing tow within 
the self-traveling type compression box 56 in the 
next step of the process. Rg. 5 shows the state 
where the self-traveling type compression box 56 
has come into the main compression device 61 
and has been positioned under the above-de- 
scribed condition where the upper and lower - re- 
inforcements 5a and 5b and the upper and lower 
wrapping materials 6a and 6b were fed to the main 
compression device 61. Starting from the state 
shown in Fig. 5, the lower wrapping device 63 is 
raised by a hydraulic cylinder or the like up to the 
state where the lower wrapping material 6b closes 
the bottom of the self-traveling type compression 
box 56. 

Next, the tow receiver 58 at the bottom of the 
self-traveling type compression box 56 is opened, 
and the tow is supported from the upper surface of 
a receiving seat 73 which forms one of constituent 
elements of the lower wrapping device 63. via the 
lower wrapping material 6b and the lower reinforce- 
ment 5b. Under this condition, an upper press seat 
74 which forms one of constituent elements of the 
upper wrapping device 62, descends jointly with 
the upper, reinforcement 5a and the upper wrapping 
material 6a, and compressively shapes the tow 57 
within the self-traveling type compression box 56 
with a predetermined compressing force up to a 
predetermined height. Thereafter, doors of the self- 
traveling type compression box 56 are automato- 
cally opened, and the self-traveling type compres- 
sion box 56 travels by itself from the center of the 
main compression device 61 towards the prelimi- 
nary compression and tow transfer device 52 and 
_..restores-_to-its -original-state... AccordiQgly J .jnahe_ 
• preliminary compression and tow transfer device 
52, transfer of tow from the subsequent enclosure 
box 1 to the self-traveling type compression box 56 
is automatically carried out in succession as de- 
scribed previously. 



On the other hand, the tow 57 after completion 
of main compression is automatically wrapped by 
the lower wrapping device 63 and the upper wrap- 
ping device 62 in the sequence of wrapping of the 
5 lower portion and then wrapping of the upper por- 
tion as shown in Figs. Kb) and 1(c). starting from 
the state shown in Fig. 6. It is to be noted that 
while the sequence of wrapping of the lower por- 
tion and then wrapping of the upper portion was 
,o chosen in the illustrated embodiment, in some 
cases the wrapping could be done through the 
prior art method in the sequence of wrapping of the 
upper portion and then wrapping of the lower por- 
tion When the wrapping of a tow block with wrap- 
,s ping materials has completed, subsequently ears 
74a 74b. 75a and 75b of the upper and lower 
reinforcements 5a and 5b are folded in the illus- 
trated manner by means of the upper wrapping 
device 62 and the lower wrapping device 63. It is 
20 to be noted that these ears serve to prevent the 
bundling belts 20 such as bands, wires or the. like 
from biting into the reinforcements. 

Next, description will be made on the steps of 
the process of starting from feeding of the side 
as surface reinforcements 19a and 19b, applying them 
to the side surfaces of the tow block and bundling 
with bundling belts 20. 

In Fig. 3. the side surface reinforcements 19a 
and 19b are stacked by a necessary number in 
30 stockers 76a and 76b. respectively, and they are 
automatically fed by reinforcement feeding devices 
77a and 77b to a band (or wire) applying device 78 
one by one when the band applying device 78 is 
present at a home position or standby position 
35 78H. and to a band (or wire) guiding device 79 one 
by one when the band guiding device 79 is present 
at a home position or standby position 79H. When 
the folding of ears of the upper and lower wrapping 
materials 6a and 6b and the upper and lower. 
40 reinforcements 5a and 5b towards the tow block 
has been completed in the above-described man- 
ner, the band (or wire) applying device 78 and the 
band (or wire) guiding device 79 would move auto- 
matically as accompanied by the side surface re- 
45 inforcements 19a and 19b up to the positions of 
the band applying device 78 and the band guiding 
device 79 in Figs. 3 and 8. and further at the 
respective end points of movement they would 
move respectively towards the center of the main 
so compression device 61 and would urge the side 
surface reinforcements 19a and 19b against the 
side surfaces of the tow block as shown in Fig. 1-. 

. .. 1 (e). _i - — 

~~ ~7 Thereafter, through the well-known method. 

55 ' bundling with bundling belts 20 such as bands or 
wires is carried out sequentially by the band (or 

wire) applying device 78 as shown in Fig. 1 (f) by 
making use of band (or wire) guides provided with- 
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in the upper press seat 74 associated with the 
upper wrapping device 62 and within the receiving 
seat 73 associated with the lower wrapping device 
63. When this bundling has been completed, the 
band (or wire) applying device 78 returns to its 
standby position 78H shown in Fig. 3. To the band 
(or wire) applying device 78 is interlocked a bale 
take-out conveyor' 80, and accordingly, when the 
band (or wire) applying device 78 occupies the 
standby position 78H, as interlocked therewith the 
conveyor 80 advances up to the line connecting 
the preliminary compression and tow transfer de- 
vice 52 and the center of the main compression 
device 61 . 

On the other hand, the upper press seat 74 
including the upper wrapping device 62 releases 
the compressing force applied to the tow block, 
and also it rises for the purpose of preparation for 
taking out the bale, which has completed a packing 
work up to the state shown in Fig. 1(f), from the 
main compression device 61 onto the bale take-out 
conveyor 80. In addition, the band (or wire) guiding 
device 79 is associated with a baie push-out ma- 
chine 81 . 

When the above-mentioned operation has been 
completed, the bale take-out conveyor 80 advances 
towards the main compression device 61 in order 
to receive a bale; When the preparation for receiv- 
ing a bale by the bale take-out conveyor 80 has 
been completed, the packed bale is pushed out 
onto the bale take-out conveyor 80 by the bale 
push-out machine 81 . 

Thereafter, the packed bale comes to the bun- 
dling machine 84, via the bale take-out conveyor 
80, a traverser 82 and a bale transport" conveyor 
83. To the bundling machine 84 have been prelimi- 
narily fed end surface reinforcements 21a and 21b 
from end surface reinforcement stockers 86a and 
86b by means of reinforcement feeding devices 
86a and 86b, respectively, as shown in Fig. 1(g). 
When the packed bale has been carried to the 
bundling machine 84 by the bale transport con- 
veyor 83, positioning of the bale is effected by 
means of a bale positioning device not shown, and 
subsequently, end surface reinforcements 21a and 
21 b are applied to the end surfaces 87a and 87b of 
the bale. In succession, bands (or wires) 88 are 
applied to the bale by the bundling machine, there- 
by the end surface reinforcements 21 a and 21b are 
fixed to the bale end surfaces 87a and 87b and 
also expansion of the bale is constrained. It is to be 
noted that the ears of the upper and lower re- 
-inforcements-5a--and-5b~of the -packed~bale~are - 
folded by well-known folding guides and folding 
machines not shown in the midway of the transport 
by the bale transport conveyor 83. the ears of the 
upper reinforcement 5a being folded downwards, 
while those of the lower reinforcement 5b being 



folded upwards, and thus they are dealt with so 
that the ears may not become obstacles when the 
end surface reinforcements 21a and 21b are ap- 
plied. In succession, the packed bale is conveyed 
5 by the bale transport conveyor 83 and comes to a 
horizontal bundling device 89. 

Here, the ears of the reinforcements 19a and 
19b (90a and 90b: there are two ears at the op- 
posite ends of each reinforcement 19a or 19b) are 
10 folded as shown in Fig. 1(h) by means of a ear 
folding device assembled in the horizontal bundling 
device 89 but not shown, and subsequently, a 
bundling portion 91 of the bundling device 89 
shown in Fig. 9 descends, and sequentially per- 
15 forms application of bands (or wires) 22 as shown 
in Fig. 1(i) to make the ears 90a and 90b of the 
reinforcements 19a and 19b butt against the end 
surfaces of the packed bale for confining them. 
Through the above-mentioned steps of opera- 
20 tion, a series of packing works including wrapping 
by wrapping materials (inner packaging materials), 
application of reinforcements (outer packaging ma- 
terials) and bundling of an article to be packed, 
which has a small bulk density and must be free 
25 from contamination, such as acetate tow, cotton 
mixed with staple fibers for sanitary use, and the 
like, are completed. It is. to be noted that in con- 
nection to the end surface reinforcements 1 9a and 
19b, in a special case where the ears 90a and 90b 
so are not necessitated, the horizontal bands (or 
wires) 22 shown in Fig. 1(i) could be omitted, and 
in this case the horizontal bundling machine 89 in 
Fig. 3 also could be omitted in the same manner. 
In addition, in the case of packed bales which do 
35 not necessitate the end surface reinforcements 21a 
and 21b, by omitting the end surface reinforcement 
stockers 85a and 85b, the reinforcement feeding 
devices 86a and 86b, the bundling machine 84 and 
the horizontal bundling device 89, packed bales 
40 satisfying this can be manufactured. 

In the following, description will be made on a 
second preferred embodiment of the present inven- 
tion relating to an apparatus for bundling an article 
to be packed, with reference to Figs. 13 to 17. 
45 At first, in Fig. 13. reference numeral 133 des- 

ignates a compressive packing machine main 
body, within this compressive packing machine 
main body 133, tow or the like is compressed by a 
cylinder 134 via an upper press seat 122a and a 
so lower press seat 122b to form an article 123 to be 
packed, and also it is automatically wrapped with a 
wrapping materia! 130 by means of a lower wrap- 

pi n g-device~136-and-an~upper "wrappin~g~ldevic"e~ 

135. It is to be noted that to the upper and lower 
55 surfaces of the article 123 to be packed are moun- 
ted reinforcements 131a and 131b by the means 
described above in connection to the first preferred 
embodiment. And the article 123 to be packed 
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which was wrapped with the wrapping material 130, 
is bundled after bundling belts 125 have been 
applied thereto through a series of operations of a 
head side 102 and a guide side 103 of a bundling 
apparatus 101, which correspond to the band -ap- 
plying device 78 and the band guiding device 79, 
respectively, in the first preferred embodiment. 

The apparatus according to the second 'pre- 
ferred embodiment of the present invention is char- 
acterized in that a reinforcement mounting device 
137 for automatically mounting side surface re- 
inforcements 132 prior to the bundling step, is 
additionally provided in the above-mentioned bun- 
dling apparatus 101. 

In the reinforcement mounting device 137, for 
the head side 102 of the bundling apparatus 101, 
holding frames 138 are provided vertically on the 
opposite sides of the front portion of the upper 
surface of a table 107, mount members 139 of a 
reinforcement holding mechanism are mounted to 
the same frames 138 via slide mechanisms 140 
consisting of guides and the like, in the same 
mount member 139 are disposed a plurality of 
(four, in the illustrated embodiment) reinforcement 
holders such as vacuum suction pads or the like 
(since the reinforcement could be held by acicular 
members, the holder should not be limited to a 
vacuum suction pad), the side surface reinforce- 
ment 132 such as a corrugated cardboard sheet is 
held by suction by means of the holder, and the 
mount member 139 is adapted to perform advan- 
cing and retreating operations so as not to interfere 
with the bundling belt guides 108a, as driven by 
cylinders 142. In addition,, rails 146 are laid, a 
movable frame 105 is provided with rollers, and the 
same frame 105 is laterally movable along the rails 
146 between position ® and position ® as driven 
by a cylinder 104; 

: Likewise, in the guide side 103, a mount mem- 
ber 139 is mounted to a frame 119 via a slide 
mechanism 140, reinforcement holders such as 
vacuum suction pads 141 or the like are disposed 
so that they can advance and retreat as driven by a 
cylinder 142 in such manner that they may not 
interfere with bundling belt guides 108b similarly to 
the above-described. Furthermore, rails 144 are 
laid, the movable frame 105 is provided with roll- 
ers, so that the same frame 145 is . laterally mov- 
able along the rails 144 between position ® and 
position ® as driven by a.cylinder 143. 

Now, operation of the . apparatus will be ex- 
plained. In an apparatus for bundling an article to 
~- be-packed-which-is-provided -with-a .reinforcement, 
mounting capability, the head side 102 is normally 
present at the standby position ® , and under this 
condition, a reinforcement is fed to the reinforce- 
ment mounting device 137 by means of a re- 
inforcement feeding device not shown. Then, the 



vacuum suction pads 141 advance as driven by the 
cylinder 142, receive the side surface reinforce- 
ment 132 from the reinforcement feeding device by 
sucking it, and retreat, and under this condition 
5 they stand by. Likewise, the guide side 103 is also 
normally present at the standby position ® , and 
under this condition, a reinforcement is fed to the 
... reinforcement mounting device 137 by means of a 
reinforcement feeding device not shown. At this 
10 time, the vacuum suction pads 141 advance as 
driven by the cylinder 142. receive the side surface 
reinforcement 132 from the reinforcement feeding 
device by sucking it, and retreat, and under this 
condition they stand by. 
75 When the wrapping of the article 123 to be 

packed was completed and the timing for mounting 
of a side surface reinforcement and bundling for 
the article 123 to be packed has come, the head 
side 102 moves jointly with the movable frame 105 
20 as driven by the cylinder 104. further it moves up 
to position ® via the table 107 as driven by the 
cylinder 106, also the guide side 103 moves jointly 
with the movable frame 145 as driven by the cyl- 
inder 143. further it moves up to position ® via 
25 the table 118 as driven by the cylinder 117, and 
they push out the bundling belt guides 108a and 
108b up to the positions 108a and 108b. where 
small gap clearances are left between these guides 
and the upper and lower press seats 122a and 
30 122b. respectively. Since the vacuum suction pads 
141 holding the side surface reinforcements 132 
also advance as a result of this operation, the side 
surface reinforcements 132 are also automatically 
urged against the side surfaces of the article 132 to 

35 be packed. - 

When the bundling machine 110 advanced a 
little, payed out a bundling belt 125 and has bun- 
dled, the same bundling machine 110 retreats a 
little,' thereafter it moves laterally up to the next 

40 bundling belt guide position, and advances a little 
to continue bundling. In this way, the article 132 is 
bundled sequentially by the bundling belts 125 one 
by one. 

When the bundling has been finished, the 
4s vacuum suction pads 141 of the both sides release 
the vacuum pressure. (It is to be noted that the 
vacuum pressure could be released immediately 
after the side surface reinforcements 132 have 
been urged against the article 123 to be packed.) 
so Here, the head side 102 retreats as driven by 

the cylinder 106, the bale take-out conveyor 1 12 is 
moved up to position ® via the movable frame 

„JL05j.b_yJi?§ cyJlPder JLQliJjlgT.M-J 16 ^ Slde 102 
moves to position" © as interlocked, and receives 
55 feed of the side surface reinforcement 132 in the 
above-described manner. In addition, the bale take- 
out conveyor 112 is pushed out against the side 
surface of the packed article after bundling 
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(completed bale) via the table 113 by the cylinder 
114, the completed bale is pushed out by the bale 
push-out pusher 120a and 120b provided in the 
guide side 103, and is taken out while being loaded 
on the above-mentioned conveyor 112. Thereafter, 
the guide side 103 moves up to position ® via the 
movable frame 145 as driven by the cylinder 143, 
and receives feeding of the side surface reinforce- 
ment 132. Subsequently, similar operations are 
automatically repeated. 

As will be obvious from the detailed description 
of the preferred embodiments above, since the 
method for compressive packing according to the 
present invention has the characteristic feature, 
there is no need to preliminarily combine a re- 
inforcement and a wrapping material set by set as 
is the case with the prior art method, hence human 
labor saving can be achieved, and also it is unnec- 
essary to reserve a space for temporary storage. 
Also, according to the present invention, since a 
compressive packing work is carried out automati- 
cally, persons can be released from a simple labor 
of the packing work and also released from a 
dangerous work, and moreover, a productivity can 
be* improved by shortening a total cycle time ne- 
cessitated for packing of one package. Further- 
more, if the bundling apparatus according to the 
present invention is used for practicing the novel 
compressive packing method, since the apparatus 
is constructed as described above in detail, auto- 
mation of the application of side surface reinforce- 
ments to an article to be packed can be achieved, 
hence workers can be released from dangerous 
works, thereby improvements in safety and reduc- 
tion of labor can be achieved, and appearance of 
packed packages is stabilized without being influ- 
enced by skill of workers. Also, a cycle time can be 
shortened and improvements in a productivity can 
be achieved. 

While a principle of the present invention has 
been described above in connection to preferred 
embodiments of the invention, it is intended that ail 
matter described in the specification and illustrated 
in the accompanying drawings shall be interpreted 
to be illustrative and not as a limitation to the 
scope of the invention. 



outer surfaces thereof by making use of a re- 
inforcement lifting device, a reinforcement elevator, 
a reinforcement feed truck and the like, and bun- 
dling the outer surfaces thereof with bundling belts. 

5 2. A method for compressive packing as claimed in 
Claim 1, characterized in that after reinforcements 
have been applied to the upper and ^ lower outer 
surfaces and two opposed side surfaces of an 
article to be packed which was wrapped by the 

70 wrapping materials, the outer surfaces of the same 
are bundled by bundling belts, subsequently re- 
inforcements are applied to the remaining two side 
surfaces, and the reinforcements applied to said 
upper and lower outer surfaces and the reinforce- 

15 ments applied to said remaining two side surfaces 
are bundled. 

3. A method for compressive packing as claimed in 
Claim 1 or 2, characterized in that after wrapping 
materials and upper and lower reinforcements have 

20 been applied to the upper and lower outer surfaces 
of an article to be packed, said article to be packed 
are automatically wrapped by said wrapping ma- 
terials. 

4. A method for compressive packing as claimed in 
25 Claim 1 or 2, characterized in that before carrying 

out bundling, ears at the edge portions of the 
reinforcements to be bundled are folded along the 
article to be packed. 

5. An apparatus for bundling an article to be 
30 packed, characterized in that said apparatus com- 
prises reinforcement mounting devices disposed 
respectively on a head side and on a guide side of 
the apparatus, said reinforcement mounting device 
is provided with a plurality of reinforcement holders 

35 so as to be able to advance and retreat at such 
locations that they may not become inphase with 
bundling belt guides, the reinforcements are auto- 
matically fed to the head side and the guide side of 
the bundling apparatus at a reinforcement feeding 

40 position and are transferred here to said reinforce- 
ment holders. 

6. An apparatus for bundling an article to be 
packed as claimed in Claim 5, characterized in that 
said reinforcement holder is a vacuum suction pad. 

45 



Claims 

1. A method for compressive packing, character- 
ized by the steps of compressiveiy shaping an 
— article~to~be-packed-presenting"-a"bulky~tow-like~ 
state into a cubic or. rectangular parallelepiped 
form, thereafter automatically wrapping the same 
from the above and the below by means of upper 
and lower wrapping materials having flexibility, then 
automatically applying reinforcements to all the 
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